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^jKf^ie^, (o) »MP«1 7rt&-&tr»«Jil 

i 7rt%i«»^JRti'»2 octaa>a*, utcihl 

10 d y n/cm 2 ti,T-Cfe2>' i;5r«pSi;i;-r-5„ 
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WIfflV 1 0-65004 



[#i¥fit#<DSOT] 

I C M □ 315 *mi£T ft Ig i; , 
(a) ttMn»F*j**trlft*»J:K:, VJBXtfgfb 

JsKBSSftfcgE'fb*-? vJBoilfcaafr&Kisl-J-ft;* h ux 

S-fbS#, 3. 0 x l 0 10 d y n/cm 2 mTTafe-S>r 

[ff#«2] gft&3 o o* cm±canftLfc«ng-e, 
g 1 * yist;ifbf^ >Ji£j£iK-f ft ^ k *<&Wi£Tz> 

[8t#«4] ^ntx#X!:U, TfrJyffXRVg. 

o. 5H±mi t*<&WLt?zm*T8i ce*©* 
9ftsti: is it 4 »«?Lo»j5a^r*. 

[8t#«5] i/n -fe x A*X t LT, 7 >V zt > X 7.-%.xim. 

©ffitJ&O. 64PaW±tL, J&o, Sfr%3 0 0' 
CWiCflni&LfcttflT, >Ji St/Sib?-? >I% 

jffiK-Tftr fc**Mfci:f frIE«©¥##:gEB 
C is It ft «fi!?LO Mf£l5&o 

jffiKsnfcS-ft^-^vjgoiSii^iafr^cjsitftx h 

ffilbfi* 5 , 3. 0 x l o 10 d y n/cm 2 HTTJ)5: 
i: *4*flt t -T ft SB C *3 It ft *«?L. 

o- cw±jrjns»ufc«gg-e^iesnftr tttftrnt? 

[ff#«8] g-fb?-? >Jffi, ^n«#7tLT7* 
0. 6 4Paia±©«IBT?J«IRSn*Clfc*#*i:-r-6 

e c e«cd ■ c *s » « mw&io 

tiff*«9] &it3-9 via, 7"nt7#xi:LT7;i' 

^fxSfEScDfll^O. 5U±0ttMKSnsri;^ 
J:t ft St 6 irie«©¥*ft;gB£ is it ftSMftJL. 
[»#3U 0] g<fb^?>Jiti, yn-bx**xi: 1X7 



#0. 6 4PaJJLt©#Srej5Sffl!i*n, -l-o, 

»^Bir*5itft««g?Lo 
[#SW©l£ifflfrt&W] 

[00 0 1] 

[^i©It^S«^»] *SIWli, ***««c*i» 
ft^?L&t/^©^fiS*Sf3H-rft. 

;o cooo2] 

[ft*®a«] **#:*HCtt, 4H&© ^ y ? ? h*- 

1 Oa^PjSSnfcg&JLCif&jitei 6*»J«U 

6CWPSP1 7*Kttfcft, ffln&17ft* 

&m#&jbzwz&J8,it&®#n oar, &«***4^£ 

Ka#-^i 1 «*^-#f*«*£, 2«y-h^b 
ik, i 3 ay- h mm. &mm*% uay-h 

•y-'f K^^-^-efeft,, &ftwix, *«»?iii, 0y;Ltf 

E«J1 S n fc T J»<fe» » *» & j« * C ifift* 
£^j£U *»*»ftl6»BKWJpaJ=SrS:l-tfc^, PflPSBfi 
%*JR**»<8scxSI«)atri k 13 J: -p T^jsESnft,, 
[0 0 0 3] ¥##Sgfi©iS*«<bC#\,\ ^fr^B 
© H it r a -t x ir is It ft Tf" m - A> h mm i b L o o 
fto f LI, S7X'(? bit*m?2>ffla&ft*&mti 

^fisy^yy-y h 9 yfxTyc VDfezmf ft- 

-CS6. <Np13, fifc#0^«fett, i«7X^j? htb=S:*-rft 

^"tr^fto 

[0004] -?*7>>rv Y9 >^X7 1 yCVD^*lZ*3V^ 
Tl±, CVDSCTWPgpi 7f«J**trl6»JI 1 6±£ 

?y^xf >I20$:t»St5ii: < (T i ) 

40 M 1 8 S.t/^-fb^ 9 y (T i N) 119 ^rlll*, X^y 

?ftciMti. TiJli8ii, mmiKD? 

O0ffi*tt|Sj±£gtf;i; LTM^nS. — 35, TiN 
119tt, CVD&iri^yj'Xf yl2 0**t$t 
ftkt, ^y^ryl2 0#Tl##i4««t5: 

i:£E«-it-rft, ww^urjii: Lxvmm* *-r r 

[0 0 0 5] 

50 CQTX-^i? htb* s i« < !&ftir«£V\ TiNf©XAy? 



i 




3 

Pgfll 7 <DJ&&&Z\M*!&&&&<D®m^*>ttZ>T i N 
if 1 90*AU* >>#<ETU j6^£3W ST i 

NJI (A x )T*9)Vm) 1 9 0AV7&S#<£-pf 5o 
^0^*. 0 6 0 (B) <DW£3<m^T£d\Z, V^t? 

o#TJg##:j¥T&£ v-x • ku^is 

CO 0 0 6] %tz, TiNil 90i£BI^ TiNIl 

(Will 6 50-7 0 0* C0 Rapid Thermal Annea 
ring (RTA) ftM) ^STt 3 £ \Z X o TT i Nl 1 9 
^®Ml/ci^, TiNI19©ifflIlt©7hU 
XMCioT, 070 (A) 0®3;0J;:;^£tttt/c 
^i^T^f "5 fr. T i Nl 1 9\Z??v ?ti*$LZtz 
9, TiNIl 9 £PJ«£#£C5 0 j e0Jg*> -^tSO. 

? yfTsT- >J92 0#TJI^ftJiT*ab6 7--x • Ku^f 

*)-9W>m&mto?&t.^offlmtf£cz> (070 
(b) #jkd o »#y-^*ai36«i«an"rafc:, 

[0 0 0 7] X^^SW, K^-f v^jft*£J: 

^t&, ^0^ffi^*}-L-cS[t:*^^e>A*fi-^^^N o 

y*tfrfj*#**#<fc6. ttoT, Wna$0JS^{3*» 

0ffl^^*5tt^^>'<u^> ? ^^i±T^o rne> 

MShfcT i Nil 9CDj*a««r«Kl*»SX h 
U7^tl^?<^§ 0 *0*£S, TiNll9^, 

[0 0 0 8] toT, *^^0@W«, »fttt*^y * 

£l {3 o 

[0 0 0 9] 

*»BS-r«XSk, (a) tfcWPSPfifc-trtrl&fiSJiX 



(3) *$fB6¥ 1 0-6 5 0 04 

4 

»u:T««>a*, &-c*«3L*»j«*-sxe, 

Isxmt&AK 3. 0 x l 0 10 d y n/cm 2 WT-Cab 

[ooio] jg|pjtfe;*Af *Sctr«, i'-y-y 

(SB 5 Ommfrft-CfeS. — 35r, jSEH^Av *8rC*5 
V^T«, y-y-y h*»&»*ST?flDlE)*ttl 5 Ommtl 
_k, if * L< li 1 7 0m±TfeS„ h*>5>M 

*-e©EiiavK<fc*e, mc.*9 v©j5&R&fl?fi«< 

S#:*T©E§«l©±PSli, M«3 4 0mm6lT'S> 
h^^y^S^a^JtlS. rz:t?, n'J.*— 

o t it & $ -a- T H#± 13 5J M £ * -5 tb © Bfl P © * 
To 

[0 0 1 1 ] *J5WO*»#«llCS3lt**«?LO»J« 

50 [0 0 1 2] i&SWi-X, *^W©^##:SetX^ttS 

<D7.Av ?^B»©ffi;t/&0. 6 4 Pa (4. 8mTor 
r) Ja±fcT*r fcjWf* Ll\, iMt^^WcDJMW* 

s^t5 L ^y®©^j$SC'K#-rs<, bp*>, S<b^^ 
y)i©J5SRKf©^Av ^#ffl^©E*^i« < Ji^g, ^ 

[0 0 13] abSV^^i3Z., *:^W©*^ft:^BC*sl-J-5 

ffiig?L©^J5^^r^*^r^5V^T^i, /D-b^^^tu, r 
^=f>**^s:t;^^7^5rffiv>, r ^ =f > a m.m./'g. 
% # xffi.rn.om* o . 3Uk±^ l< no. 5i>x±t. 

®{i©±PSli, &1t*9 >m*M0iLnZffi&lfrZ3b 

[0014] $>>5v^^ix. *s&m<D¥>&#i&mzi3ttz 




(4) 



<D%Av ?%:m%L<Z>BE.±}*0. 6 4Pa (4. 8mTor 

r) u±tu s^3oo* cui±K:apj»ufc 

[0 0 15] ±U<DBtft*M&? Ztz&<D*&W<D*m 
BflPSBrt^j«SnT*5»9/ (>f) firsts-* A* 

*y», attfc, (o) mmam^m^b&^ntzmm^ 

HWkC45»*X h 3. 0xl0 10 dyn 

ja±K:iipjfcLfcttiK'Cj«iRsnsr lv\> 

wax. yJBtt. ^D-bX^^fc LT7;vrfv 

6 4Pa (4. 8mTorr) Ja±©ttJ«"CJ«RSft4 3 fc 
;ivmmm.<DEEt)tfO. 6 4Pa (4. 8mTorr) W 

[0017] jaRsnfc»b** yi©ijai©*fri: 

IT, S**X»H*Tt?, 6 5 0" Cx3 0#CD^tf 
[0 0 18] Sftk Lttt, V-* • K U-f y«i£kl^ 

S i 0 2 . BPSG, PSG. BSC AsSG, 
PbSG, SbSG, NSG, SOG, LTO (Low Te 
mperature Oxide. ifiCVD-S i 0 2 ) • ©•fl:S' , J 
a (S i 02*SV^^i^»B4&Sr**^*rsS i 

o 2 ) ^siN^e>«dct^^^wsi^^ m 40 

SrW^-rs^k^-csr^o 4>ft<k 
[0 0 19] mt*9 y^co^Sflfttr^ct^T; h u 



1 0-6 5 0 0 4 

6 

— A y h -Y y^ 7 (Frontier Semiconductor Measureme 
nt Inc.) m<D 7 4 ;VA 7hl^7 
(Film. Stress Measurement) FSM8800^ffi^X 

ycD^Tyy^. t \*&4t*9 y/i<Z)ff £-e£>£ 0 n 

S-E • D 2 / {6 (1 - y) r • t) } 

[0020] weiza^-ci*, sfca^aMMMR* 

*>^y ^ScCtjswiu vJiRtfatfb^yJB*** 
**ft£Tj5RRU ^^y»RU f ^bf-^y/i^^cD± 

^ IT, m h U^fiCDS^bft^rX h 

ftii:lTD-»CT*^^o 
[0 0 2 1 ] #ftWfci3l>TH:. rtRSnfcSftf^y 
JBCDj*«Lffifr»t-*5CtS^ h l/^S<b*36*, 3.0x1 
0 10 d y n/cm 2 lUT"efe^^iS!c^ > fi^b^^ yJBJr 

[00 22] 

[0023] (HJg^ji) *«wiK*5^-crau ffi^itt 

(Ti) Wat/a-fk^-^V (TiN) )i*J^J«Lfc.'a 
LT^Snfc^##:ffitg-eab5o f^JS^J 1 



\ 





(5) 



#M¥ 10-65004 



*9 ymiaJWc*? Sft£3 0 0' cuLtc 

[0 0 2 4] [18-1 0 0] as#-e*6s/y 3 

v¥##*K10fc, &ttCD*j*"CLOCOS*ift** 
***F»IMI*1 l*r#j*l,fc«, 0© 

siftiftLt, y-hKftiKi 2*»jsrr* 0 *cd 
jftr^o ace LLD«js*»j«-r6fc»t:=PW*c!)>r 

tfy&ASrftofc^ y- hii l 3<z>fllBK:y- 
dfcCfcoT, y— * • KU-f.vfMU 5£^/£-r6o 

LT»&nfc*KS*r, BIO (A) 

RJf 5 0 n m 

DCy\ 0, 7- 6kW 
>fn-fex#;x Ar = 5 0sccm 
BE* 0. 3 7 Pa 

(2. 8mTo r r ) 

(y-*n 

StolnilMft 2 0 0' c 
(y-*2) 

Sffctaj&SS 3 0 0* C 

(y-*3) 

^ftJO&fiS 3 5 0 • C 

(y-*4) 

SftJn&Sg 4 o 0" c 

*#:Jn^SS 4 5 0- C 
[0 0 2 8] [Ig- 1 2 0 A] ft, * f- U*fi£igiJ5£ 

[0 0 2 9] [XS- 13 0] -t<D», BflPfflU 7f*)£ 
*trlfelMI 161 U OAftfttli, m<t*?>fg 1 9 
±) {3. ff$0. 6//mCD5'y^Xfyi20^CVD 

1 6l0^y^^fyl^i*L/c o - -5 LT, fiflpgfl 

sn, mbl***** m2<D (a) #jgo . 

fiE/Htf* : WF 8 /H 2 /A r - 7 5/5 0 0/2 8 0 0 
seem 



[0 0 2 5] [HI©- 1 1 0] fcfc, «*tfBPSG*» 

e>i££&jfi/s i 6*. xab ^ i o<z)±fr 
CVD*i:t»j«t«. ^IT, y-* • ku^>®« 

1 5cD±^O^M 16CRI EfelZTHflPSfll 7£7£ 

[0 0 2 6] CX6- 12 0] *<D«, »P»1 7 f*i£ 
^tflfejfSJi 1 6±£. 1 8RVmit*f>m 1 

Oft»fttt^^y^j*K:T«*, J5£MlT6 (HI© 
10 (B) #J8Q o mft&Xrty 

5 0- Cx3 0»ORTAai*JSLfco 
[0 0 2 7] 

[^ 1 ] 

5 0 n m 

1 2 kW 

Ar/N 2 = 2 0/7 Osccm 
0. 4 3 P a 
(3. 2mTo r r ) 

2 0 0- C 

3 0 0- C 

3 5 0- C 

4 0 0- C 

4 5 0' C 
EEtl : 1. 1 x l 0 4 P a 

gtgin&i&K : 4 5 o- c 

tiimjfX : SF 6 /Ar/He = l 40/1 1 0/25s 
ccm 

EE1J : 3 2 P a 
RFmtl : 6 2 5 W 

40 [0 0 3 0] [xg- 14 0] #cir. £M\zt)v*-^ 

(02© (B) #]KQ o 

[0 0 3 1] [Xfi- 1 2 OA] \ZXn*>fttz, 




9 

CO 0 3 2] B3a*&iH&*fcJ:3fc:, aHfctallMKfc 

afflfr«»ri3Cts^ h bxsfb*^ 3. oxio 10 d 

yn/cm 2 WT^^, 2 0] ir*5 

» * r t a t&m&w^t *?>m * jt&wm+mwkm, \z 

XWL&L1zh:ZZ> % gfammUBtltfi 2 0 0 # CX\*^ g 
fi«tf3 0 0 t C filitttiftf * tCD ^ 5 y ^ CD 

[0 0 3 3] [XS-14 0] tri3VNT#e>nfcK*4cr) 
«?LSfc0 1, 0 x l 0- 14 AIU±cJ[)*^, T^teh L 

cxe- i 2 o] ic*5»sasi*iDj*ia«^2 o o- 

C£>i§^ ^tt*tt»6%"C*5©i:»LT, 400' 

ct»9 0% 450* cx*& 1 o o%K3t#£ftT^ 

/Co 

[0034] mum 2) mmm2^^xh, mmm 

Rff 5 0 n m 

DC^V — 6kW 

&&]mmn& 2 o o • c 

yo-trX^X Ar = 5 0sccm 
ffi* 0 . 3 7 P a 

(2. 8mTo r r ) 

(^-*2) 
^n-t^^fx A r = 5 Osccm 
EE* 0. 3 7Pa 

(2. 8mTo r r ) 

(^-^3) 
"/nt^^X Ar = 5 0sccm 

0. 3 7 P a 
(2. 8mTo r r ) 

:/u-trX#X Ar = 5 0sccm 
EE* 0. 3 7 Pa 

(2. 8mTo r r ) 

[0037] mmm i <d cxe- 1 2 0 a] t mmon 

EI40 (A) ClAT^l/co £/c, RTAMt 
(^Ift^^yl^^F UXi^:, EI4C7) (A) CfiAt 

[0 0 3 8] m4(D (A) frt>W*>frtj;£5lZ, <MAt* 
?>E<DX/*y*%m%i t <DEE±l*0. 64Pa (4. 8 



(6) 1 0-6 5 0 04 

10 

y?m\ZT*9> (T i) iXVaftf^V (T i N) 

Rtfffi#;tf:x&JBl\ xy\°>y ^#HStCDffi*^0. 6 4 
10 Pa (4. 8mTorr) W±CDttfi8"CJ5EKSn^o 

[0 0 3 5] Se*«2KlfeV^Ttt, HSS#J 1 <D [XS- 

120] fcratsio'xecisws^^yjwatfsfb^^ v 

JB©J«B!*#*. &~T<D&2<D£33K>lzm?ELtz< t 

*9>m*mm*rtv9te\zx, myv&mL, w^n 

<2>X h U*4<D«J«*firofc 0 
[0 0 3 6] 
20 [^2] 

5 0 nm 
1 2 kW 
4 0 0- C 

Ar/N 2 = 2 0/7 Osccm 
0. 4 3 P a 
(3. 2mTo r r ) 

Ar/N 2 =3 0/1 0 5 seem 
0. 6 4 P a 
(4. 8mTo r r ) 

Ar/N 2 =4 0/14 Osccm 

0. 8 5 P a 

(6. 4mTo r r ) 

Ar/N2 = 50/1 7 seem 

1. 0 2 P a 

(7. 7mTo r r ) 

mTorr) fiLtcrSt, JSJBISnfcg'fb**' ^JIOIML 
Stir* felt** h U*SMb*a«, 3. Oxio 10 dy 
n/cm 2 UT£ft£o Sfc. SIJE#tJ 1 [X©- 1 2 

01 t.mn<oj:miz&tt%RTA&m&<Dmt*9 >m 
*j£&mmTm$gcm.izxm%iLtz£zz>^ ma- 9 >m 

0)j£mm<DX;*v *#H*«<Z>EE2;#0. 4 3 Pa (3. 

2 mTorr) "C«, >fB\Z 9 ^ v 9 t TV> 

JjtfO. 6 4Pa (4. 8mTorr) tJLh^te. 
50 <D&±\t±<&#>btltj:t)* r ,tzo 





(7) 



^M^F 1 0-6 5 0 0 4 



11 

[0 0 39] mtfom 1 CO [Xg- 140] feJjtOXg 

*y-*««t*< 1 oOj&ffiJLSfcO 1 . 0xl0~ 14 A 
a±flD»*. ^ttkLfc. §IJg#Jl£> [Xg-12 

o] fcmftoisfcfcwawt;*-* yf©7Ay 

(B) iZ^To fifb*-* >W<D*rtv 9&W%<D&l3ifi 
0. 43Pa (3. 2mTorr) M*lifi8 9 

%T?&*CD£*tLT, 0. 6 4 Pa (4. 8mTorr) fit 
±-Ctt 1 0 0%£*#3ttTl>fc. 

[0 0 4 0] (5gSgfl)3) ^0J3£:fc^Tte, H 5 

(Ti) SRZfmit?- 

(T i N) W*»j«Lfcp », 
StOEi* 1 0 OmmJ: lfc 0 y — *-Kl/ 

KiP 3 0nm 

DC^V- 8kW 
^□t7/f7 Ar = 5 0sccm 
ffi* 0. 3 7 P a 

(2. 8mT o r r ) 

gfctiamum 2 o o • c 

[0 0 4 3] m$fcffl3 T ;i/ rf y if xMMl/ 

aafrftlr^i*tSX h UX$fti»3. 0xio 10 dy 
n/cm 2 l^T^j:^; 0 mCctoT, gftan&fifi 
#2 0 0' C^oTt, SSfb^VJBK is 1***7* 

[0044] mmm4) mmffl4\zte^xh, mmm 

v?$z\ZT*9V (Ti). JSRU^ffc^y (T i N) 
m*Bl£Ltzo y-* • KU-rv««^*SK 

T*fc5 0 5IJS«l4C*3V^TJi, :/ u -fe * # x IT, T 

K¥ 3 0 n m 

DCa'7- 6kW 

^n-fe^tfx Ar = 5 0sccm 

flE* 0. 3 7 P a 

(2. 8mTo r r ) 

S&^gtf&g 3 0 0 ' C 
[0 0 4 6] *#B5t<7) 

EE#£0. 6 4Pa (4. 8mTorr) UA_h£ I, JLo, 



12 



»b**>«*jaiRLfc. SP%, HJSWI3C[)^##:SB 

[0041] **sw3K:*5VNTtt, mmmio) cie- 

12 0] i:rai*cDxe^*5»^^v/»XtfS<tf-^y 

[0 0 4 2] 
[^3] 

5 0 nm 
8 kW 

A r /N 2 = 5 0/5 0 seem 
0. 4 3Pa 
(3. 2mTo r r) 
2 0 0' C 

**H5t©EE#*:0. 6 4Pa (4. 8mTor 
r) CLLfcU JgLo, 0 C J^JttranUft Ufc 

nsfi^j 4 © see iztsttzmmmzis^Ti*, m<t 

#X«:fliV\ ^a°^#TOIM0. 64Pa 
(4. 8mTorr) ) tt±CDttBTjj«3ft, *9 

^mRv^t*? >m\*. i^3oo* cuk±*zmm 
■ © [is-12 0] tmm<Dj:mz&tt%i-9ymiBLXf 

Ltz 0 

[0 0 4 5] 
[^4] 

40 

5 0 nm 
1 2 kW 

A r /N 2 = 3 0/1 0 5 seem 
0.. 6 4 P a 
(4. 8mTo r r) 
30 0* C 

g{b^*>®£jKJK"f Iftf^yfcDRTA 
50 /co &tz, [Ig-12 0] i:H»©xs-e»e>nfc3i 



•< 1 





(8) 



13 

coo4 7] ja_h, ft&L^mffimizm-iz 



^PIT 1 0-65 004 

: 14 
So HJfiffil l ffl Cxe- 13 0] ctsv^, vyfT-v- 



Cu (H 
2. 6 x 



FA) 2 /H 2 = 1 0/1 0 0 Osccm 
1 0 3 P a 
3 5 0- C 



A<7- : 5 0 0W 

[0 0 4 8] 

[#£W©»ft] *»9It:j:ntf, JffrttXA-y i'feCJ: 

n&, »-&'j-*mjf[©if;8n£[iijB-rs£i:#-ct, a 

; W =F & # S i: V > o fc MS * #Pife-r S 3 t # T? £ 
S 0 L*»fc, SSlttxAy ?S*»It 5 i fcC J: o 
T, MD&©/£&fcSVN«j£SP##©fcl®C:i3WSg'{[: 

* * y W© * a w * ^ & ft ± £ -a- 5 r i: # x* t S © T\ 

mSfEtfitfln?- S i: -5 W«©»^«: Ih]®T S d 
i:#-cts. 

[aifoffi^^siw] 

[0 i ] #ftW0¥#fr8«cfc»**«a©jefofc2r* 

Tabs, 

[0 2] 0 1 CSI^lggt, *»«ffl*»ft«fi:j3»4 



20 



[03] USEflll trfcv^, S-SfotaSftiBSirfcttSg 
[04] sy£#i2 cfcv^T, #£ftJnffci&S(r:teW-sg 

=&^-r^5 7T$)So 

[05] 3 •jy-^SrfflV>fc«[pIteXy'«y ?}£©— it 

So 

[0 6] «e3fe©S#Cfe»4IHIJBA«r»Wr*fc«>©* 

[07] te*oit*cs3»*iHi«j«s:Kwrafc»©* 



30 



io- • • s/ y a mm , 1 1 • • • » ■ 
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